Introduction
There has been a divergence of attitudes to the results of the targeted intraoperative radiation therapy (TARGIT)-A trial (1, 2) . In Europe and Asia, TARGIT-IntraOperative RadioTherapy (IORT) is now being included in national guidelines and is available in over 250 centers worldwide. In the United States, too, it is available in more than 60 centers; yet, it has repeatedly been subjected to fierce criticism by the same set of individuals. A recent editorial in this journal by Hepel and Wazer (3) exemplifies the latter, and we believe it necessary to address their several conceptual, scientific, and factual inaccuracies.
Noninferiority
We concluded (1, 2) that TARGIT-IORT was noninferior to external beam radiation therapy (EBRT). Yet, the authors allege that we claimed that the 2 treatments were equivalent, suggesting that they may not fully understand the basis of the trial design. In a noninferiority trial, if the difference between the treatments being tested (and its upper confidence limit) is less than a preset noninferiority margin, the treatments are considered noninferior even if the difference is "statistically significant" according to a log-rank test (Fig. 1 ). Furthermore, we recommended that TARGIT should be used during the initial lumpectomy, as in the prepathology stratum (not subgroup), where the difference between the 2 treatments was undoubtedly not statistically significant (PZ.31). Finally, survival without local recurrence, where deaths are not censored, in line with recommendations by the FDA and elsewhere (4, 5) , is not statistically different between the 2 arms ( Fig. 2 The green circle includes 2 of the trial results: on the left is the targeted intraoperative radiation therapy (TARGIT) prepathology stratum (difference 0.37%), and on the right is the earliest cohort of the whole trial (nZ1222), which has the median follow-up time of 5 years (difference 1.14%) (see Table 3 of the main report) (1, 2 The prespecified noninferiority boundary of 2.5% absolute difference in local recurrence is very conservative and is validated in patient preference studies (6) (7) (8) . It is much smaller than the 7.5% margin of the ELectron IntraOperative radioTherapy (ELIOT) trial and lower than the difference considered "acceptable" by the Cancer And Leukemia Group B (CALGB) (5% difference) and Postoperative Radiotherapy In Minimum-risk Elderly PRIME II studies (3% difference). At this boundary, TARGIT is noninferior to EBRT (P noninferiority <.00001). Within the trial of 3451 patients, the first 1222 patients have a median follow-up time of 5-years; the safety, efficacy, and noninferiority results in these 1222 patients were similar to those seen in all patients, as shown in Table 3 
Pragmatic
TARGIT-A is a pragmatic randomized controlled trial: it seeks to address the question "what is the efficacy and safety of the TARGIT technique if used in clinical practice." TARGIT is meant to be used within a risk-adapted approach designed to enable the addition of conventional EBRT if additional risk factors come to light postoperatively. This approach reflects the real-world scenario and avoids the "one size fits all" ideology. Thus, within the trial, patients randomized to TARGIT who were given additional EBRT were not "protocol deviations" or "crossovers" but were being treated correctly, as per protocol.
TARGIT alone was effective as well
The authors suggest that the additional EBRT obscured any difference between TARGIT and EBRT. e- Table 2 in Vaidya et al (2) shows how patients who received only TARGIT in the prepathology stratum had relatively poor prognosis cancers but had excellent local control (97.3%), which was not dissimilar to the whole TARGIT arm (97.9%).
Stratification
The authors wrongly state that the prepathology (TARGIT simultaneous with lumpectomy) and postpathology (delayed TARGIT) strata were subgroups. They were not. The protocol (10) (http://www.nets.nihr.ac.uk/projects/ hta/076049) specified stratification before randomization to accommodate different practices in the participating sites. Direct comparison between the 2 strata is not valid because patients were not randomly allocated between the 2 strata (2).
Only as good as "no radiation therapy"? Table 1 gives results of randomized trials testing the effect of completely omitting radiation therapy (11) (12) (13) . One in every 17 to 25 of even the most stringently selected low-risk patients would have a local recurrence if radiation therapy were omitted (10) (11) (12) . By contrast, when TARGIT is given during lumpectomy, local recurrence is rare: 1 in 48, and a reduction to 1 in 71 (ie, 1.4%) when just a single selection criterion (estrogen receptor positivity) is applied. This is despite the fact that TARGIT-A trial eligibility was not limited to "good prognosis" cases, as detailed in the Appendix. Would clinicians and patients really wish to completely omit radiation therapy in anyone who would have been eligible for the TARGIT-A trial (ie, !45 years old with a unifocal invasive ductal carcinoma 3.5 cm in size)? Surely not. 
Follow-up
The peak hazard of recurrence of breast cancer is in the first 2 to 3 years. Vitally, the effect of radiation therapy on local recurrence is limited to the first 5 years, with most of the radiation therapy effect already seen in the first 2 to 3 years (14, 15) ( Fig. 3) . Thus, local recurrence between 5 and 25 years is no more frequent even in nonirradiated patients compared with those who have received radiation therapy (14-16). The TARGIT-A trial includes 3451 patients with a median follow-up time of 2.5 years and 1222 patients with a median follow-up time of 5 years; therefore, the available follow-up time amply covers the period of risk and also the benefit from radiation therapy. It thus gives complete confidence for the use of TARGIT in clinical practice.
Nonebreast cancer deaths
TARGIT-IORT with Intrabeam delivers almost no dose to the heart (17) . As it happens, the finding of reduced nonebreast cancer mortality with TARGIT (18) is versus no radiation therapy after lumpectomy (18) . The bottom half shows the data from the Swedish trial expressed as hazard of local recurrence of radiation therapy versus no radiation therapy from the same Swedish trial. On the left are the smoothened hazard plots and on the right the absolute values of hazard ratios taken from Wickberg et al (19) , again showing that almost all the reduction in recurrence by radiation therapy is in the first 5 years. consistent with the observation that EBRT raises the risk of mortality from other cancers (19) and cardiovascular disease (20) . Contrary to the popular notion, the increased incidence of major coronary events (myocardial infarction, coronary revascularization, or death of ischemic heart disease) becomes evident in the first 5 years after radiation therapy (Table 2) (20) . Hepel and Wazer claim that the difference in nonebreast cancer deaths (TARGIT 17 vs EBRT 35) (1) will disappear with longer follow-up times because in their view, it has arisen from a baseline imbalance: allegedly more women with premorbid cardiac conditions were inadvertently randomized to the EBRT arm. But this is surely perverse: to equalize the deaths with longer follow-up times, the next 52 deaths would need to be in the ratio of TARGIT 35 versus EBRT 17, which is highly improbable if women in the TARGIT arm are presumed to have had a lower baseline risk of nonebreast cancer deaths! A more plausible explanation is the following: about a third of the 2.1% absolute difference in nonebreast cancer mortality (0$6%) was from cardiac causes. This small increase in nonebreast cancer mortality might have been uncovered early because of the otherwise excellent outcome from breast cancer (5-year mortality 2.2%). In older trials, such a small but lethal effect might have been masked until the high breast cancer mortalitydeg, 30% at 5 years in the CRC1 trial (21)ddiminished in later years.
Small detrimental effects of treatments have become much more important today, when mortality from the disease for many women diagnosed now is relatively low, so the potential hazards of overtreatment become ever more important.
The study is not flawed
The TARGIT-A trial passed a rigorous peer review including statistical assessment before it was published in The Lancet on 2 separate occasions (2010 and 2014). The authors state that Professor Jack Cuzick was the "initial" chair of the Data Monitoring Committee (DMC). The fact is that he was the first and only chair. The DMC were privy to all the unblinded data and approved the formal Statistical TARGIT-A international multi-centre trial included 3451 women randomised to receive TARGIT or EBRT. These figures are created by applying 5-year Kaplan-Meier estimates of survival without local recurrence to 1000 women having breast conserving therapy in the two trial arms. Distant or regional disease not shown: there was no difference seen between TARGIT and EBRT.
There was no statistically significant difference in survival without local recurrence Analysis Plan and all the analyses. Their remit ended when the trial concluded in June 2012. The DMC were thanked and dissolved, nearly a year later. Professor Jack Cuzick did not resign (22) , and no letter of resignation was received.
Adoption and financial implications
A decision analytic framework based on the consequences of early adoption if the results do not hold, and the opportunity cost of late adoption if the results do hold (23), strongly supports adoption of TARGIT (23) . TARGIT has better health care value: noninferior results and higher patient value, requiring less time, fewer out-of-pocket expenses, and fewer resources overall (estimated savings of at least $1.2 billion in the United States alone over 5 years). The fact that TARGIT saves money within the health care system (24, 25) should be taken as a bonus rather than a threat in the modern era of increasing health care costs.
Conclusions
The data from this large randomized international clinical trial do indeed challenge the current paradigm of whole breast radiation therapy for the majority of breast cancer patients. That clearly adds to the discomfiture of our critics. Yet, we remain concerned about the adoption of new techniques such as balloon brachytherapy that are untested by the rigors of a randomized controlled trial (including those promoted by the authors [26] http://www.accuboost. com). The level 1 randomized evidence produced by the TARGIT-A trial shows that TARGIT-IORT with Intrabeam during lumpectomy, which is very convenient for the patient, is effective and has fewer side effects than the conventional alternative of whole breast radiation therapy. Hepel and Wazer clearly accept that "5-year LF (local failure) rate for prepathology TARGIT is not statistically different from EBRT" (3), in which case they should not object to TARGIT, bearing in mind the much greater convenience for patients completing their entire local treatment during surgery rather than the significantly more onerous and expensive postoperative treatment or procedures. Patients have every right to be offered an informed choice, and Figure 4 may be used to facilitate a shared decision.
